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Rural rotations offer a unique setting and population for family medicine practice, and rural rotations are often rated highly by students and preceptors. 2 Exposure to rural medicine is believed to increase student interest in future practice in rural locations 3 and improve students' interest in rural medicine. 4 This is particularly important since rural areas consistently experience a shortage of primary care physicians. 5 Recent work has shown that students who train in the rural environment do not feel that their training in this setting places them at an academic disadvantage. 6 In fact, students who participated in longitudinal integrated clerkships in rural settings reported an increased sense of confidence in clinical skills when compared to their urban counterparts 6 and demonstrated better patient interaction skills. 7 Previous studies have found that training in the rural environment is comparable to training in the academic environment in situations where students self-selected to train in the rural environment. 8, 9 Students at the University of Minnesota participating in primary care rotations in the rural environment for a total of 9 months were found to have similar scores on National Board of Medical Examiners (NBME) exams, Step One, and
Step Two exams when compared to those completing the traditional curriculum. 7 This finding was similar to students at the University of Kansas, where scores were equivalent across a 2-month rotation in the rural environment. 8 However, there is little research documenting if training in rural environments provides an overall equivalent learning experience to training in an academic medical setting when students did not selfselect the nonacademic settings.
BACKGROUND AND OBJECTIVES:
Medical students have been training in rural environments for many years. However, there is sparse research demonstrating that training in a rural environment provides an equivalent learning experience to training in an academic medical setting. This study addresses that gap by comparing student performance after training in rural or community environment versus an academic setting while completing the family medicine clerkship.
METHODS:
Participants in this retrospective cohort study were students who completed an 8-week family medicine third-year clerkship between 2013 and 2016. Half spent the first 4 weeks in a rural or community setting while the other half were in an academic setting. These placements were reversed after midterm exams. Data were collected from both student academic files and from rural rotation tracking systems at two time points: midterm and following the 8-week rotation.
RESULTS:
Results from our sample of 159 medical students (89 [56.0%] male and 70 [44.0%] female) revealed no statistically significant differences in students' midterm (P=.63) and final scores (P=.74) based on training locations.
CONCLUSIONS: Study findings suggest that rural and academic clerkships provide equivalent levels of knowledge for family medicine students. This finding has particular relevance for students whose intent is to practice in a rural location. Additional research is needed to identify if these findings are generalizable to other medical schools and locations. The primary aim of this study was to compare student exam scores between rural and academic settings for a third-year family medicine clerkship. We hypothesized that student scores will be similar across the rural family medicine environment and the academic family medicine environment. Since some nonacademic clerkships also involved nonrural community settings, we also examined the comparability of these settings to rural and academic environments. A secondary study aim was to evaluate performance when controlling for students' intent to practice in a rural setting and controlling for the location from which a student hails.
Methods

Sample
This retrospective cohort study involved159 third-year medical students completing their family medicine clerkship at the West Virginia University School of Medicine (WVUSOM) Morgantown campus in years 2013 through 2016.
Setting
Rural settings were defined as practices located in an area defined as having a Rural Urban Commuting Area (RUCA) Code 10 of four or greater. Community settings are defined as having a RUCA code below four but a training site not under the academic setting. The academic setting was a large tertiary care academic family medicine clinic.
Design
The overall purpose of the 8-week rotation was to provide students with both an academic and a nonacademic (rural or community) clerkship experience. Prior to the start of the 8-week rotation, half of the students were randomly assigned to spend the first 4 weeks training in the rural or community setting and the second 4 weeks training in the academic setting. Community settings were included with rural settings based on the need to have additional rotation sites. The remaining half spent the first 4 weeks training in the academic setting and the second 4 weeks in the rural or community setting.
Data Collection
Data were collected from student academic files and a rotation tracking system. The midterm score is a nationally-developed test on subjects important to family medicine and the final score is the family medicine NBME subject exam. All students completed a survey about intent to practice when they completed their rural or community rotation. This survey was completed after the rural rotation finished. Although the survey was not anonymous, the data was provided deidentified to the authors who worked on the analysis (T.H. and J.X.). Rural locations were converted to Rural-Urban Commuting Area (RUCA) codes. The West Virginia University Institutional Review Board approved this study.
Statistical Analysis
Data were analyzed using SAS (version 9.3. 2012 SAS Institute Inc, Cary, NC). Descriptive analysis was performed for demographic variables to get basic information of the sample. Since student midterm exam scores were not normally distributed, we used nonparametric Kruskall-Wallis test to compare the differences of the students' midterm score among three different training locations. Examining the midterm scores allowed for group comparisons prior to carry-over effects from the second half of the rotation. We used a t-test to compare students' final NBME scores between community and rural locations in order to further examine comparability between these two nonacademic settings. Groups analyzed for the final score included one group that completed an academic rotation and a rural rotation, and a second group that completed an academic rotation and a community rotation.
Multiple regression analyses were also conducted on both midterm and final scores to examine the association between training locations and students' scores after controlling for students' career intentions and high school locations. All statistical tests were two-sided and a P value of <.05 was considered statistically significant.
Results
This study included a sample of 159 medical students; 89 (56.0%) male and 70 (44.0%) female. See Table 1 for demographic information. The mean student age was 25.6 years (SD=2.7); 74.8% of students were from nonrural areas, and 25.2% were from rural areas. Among these participants, 50.4% reported an intention to practice in primary care, 66.2% in medically underserved areas, and 47.6% in rural settings (Table 1).
Prior to the midterm score, 50.3% of participants were trained in an academic setting, and 13.8% and 35.9% were trained in community and rural settings, respectively. Prior to the final score, 100% of the students completed an academic portion of the family medicine rotation, 25.8% completed a community rotation, and 74.2% completed a rural rotation. The results of the KruskalWallis test shown in Table 2 indicate that there were no statistically significant differences in students' midterm (P=.63) among academic, rural, and community settings. The t-test results revealed that there was no significant difference in final exam scores between students who received an academic 4-week experience plus a rural 4-week experience, and those who received an academic 4-week plus a 4-week community experience (P=.74). The multiple regression analysis also showed that there was no association between training locations and students' midterm and final scores after controlling for students' career intents and their high school locations.
Discussion
This study shows no statistical difference in training among rural, community, and academic settings within this family medicine clerkship. This randomized study adds to the literature demonstrating that training in rural settings can be an acceptable alternative to training in the academic environment. Previous studies have reviewed student performance on training in rural environments in relation to their peers who have trained in academic settings, when students self-selected rural training. Although the length time of training in the rural environment has varied, students have shown no statistically significant difference in academic performance. 6, 7, 9 Utilizing the results of this study along with previous studies, educators can have confidence that training in the rural setting provides similar outcomes to those of an academic training experience. Replication of these findings is important to provide an evidence base for rural training in medical education.
Rural areas have sustained a continued shortage of primary care physicians. 5 Utilizing student rotations, we are able to increase medical student interest in practice in the rural environment. 3, 5 This study also showed that scores have no statistical difference when controlling for the intention of a student to practice in the rural setting. It also revealed that students from rural hometowns were shown to perform at a similar level on their rotations compared to students who were not from a rural area.
This study is limited in generalizability since it was conducted at a single medical school during the family medicine clerkship. Another limitation is that the students had all completed both a nonacademic rotation and an academic rotation before the final NBME exam, making the analysis unclear as to the specific effects of the nonacademic rotation on the NBME exam results.
Rurality of a rotation, student rural upbringing, or a student's intent to practice in a rural location does not change the student's performance while on the family medicine clerkship rotation. More research is needed to identify if these findings are generalizable to other medical schools and locations. 
